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Abstract

Providing science, technology, engineering, art, and
mathematics (STEAM) culturally responsive enrichment
activities is one way of promoting more interest in science,
technology, engineering, and mathematics (STEM) stud-
ies and careers among indigenous students. The purpose
of the study was to explore the impact, if any, of STEAM
culturally responsive activities, embedded with Dakota/
Lakota values and traditions, in a partnership between a
mainstream college of engineering and a population of
high school girls at a Federal Native American boarding
high school. We engaged in a quantitative and qualitative,
exploratory place-based case study in a technical action
partnership with a small group of participants/respon-
dents. This study was rooted in the situational perspective
of (ritical Theory, Liberation Theology, Social and Cultural
Capital Theory, and Native voice from the position of dis-
covery. In a Likert scaled post-project survey, the majority
of respondents reported that they agreed or somewhat
agreed that they liked to study science, technology, and
engineering (STE), and that they could make a real dif-
ference in their home community if they majored in those
studies in college and earned a degree. They reported
less enthusiasm for mathematics. Respondents reported
changes, if any, in their opinions about STEM after be-
ing part of STEAM Girls enrichment activities as follows:
a majority indicated positive or improved attitudes, and
no one reported increased negative feelings. Results of a
post-project focus group indicated a link between cultur-
ally relevant enrichment activities and increasing interest
in STEM studies and STE careers in this situation at this
place. Results indicate that women role models may im-
prove interest in STEM, and that indigenous relevancy of
activities matters, even if not tribally specific.
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Introduction

Native Americans are severely under-represented in
STEM fields (National Academies of Sciences, Engineering,
and Medicine, 2016), and there is increasing interest in im-
proving diversity. To explore under-representation of Native
American girls in STEM fields, the South Dakota Space Grant

Consortium (SDSGC) and the National Science Foundation’s
(NSFs) Pre-engineering Education Collaborative (PEEC),
partially funded a program that partnered Flandreau Indian
School (FIS) with South Dakota State University's (SDSU')
Civil and Environmental Engineering Department. The pro-
gram was called STEAM (science, technology, engineering,
art, and mathematics) Girls.

The purpose of the project was to explore the degree,
if any, to which certain culturally relevant experiential
learning activities combining traditional Native arts and
arafts with STEM, may potentially increase interest in
STEM studies and careers among high school girls at FIS.
Through this exploratory case study, we gathered and
reported student responses after engaging with partici-
pants in those enrichment activities. There was no intent
to teach standards or theoretical concepts within STEM
fields. The goal of the activities was to deepen STEM inter-
estand to demonstrate relevance to the participants'daily
lives and community well-being, in the hope that some
of the girls would consider STEM majors and careers in
the future. Research by Kant and others (2015a) indicated
that first there must be interest in STEM fields. There must
also be community relevancy, or most Native American
students of prime college age in South Dakota would not
select STEM majors. Currently, for example, engineering is
viewed by many Native Americans of typical college age,
as a privileged pursuit and not as a caring profession such
as nursing or counselling (Kant, etal., 2015a).

Background

The current project was originated by some Pre-
engineering Fducation Collaborative (PEEC) leaders in
South Dakota who often found it difficult to recruit Native
American students. Some of those PEEC leaders tumned to
their previously referenced research into why more Native
Americans do not become engineers (Kant, et al., 2015a).
The PEEC research pointed the way to trying more cultural
relevancy to create interest. This exploratory case study
includes in-depth methodological and theoretical under-
pinnings, as well as a review of literature that influenced
project design. We provide a description of the program,
as well as results from post-surveys and a post-focus
group, conducted after FIS participants engaged in cul-

turally-responsive STEAM enrichment activities led by the
research team. The study sample was small, and it was
not possible to work with the same individual students
from the beginning to the end of the study, although a
core group persisted. Thus, results should be viewed with
caution.

Review of Literature

Basis for Culturally Relevant Enrichment
Activities within the Methodology for This
Population of Girls

Recent research by Microsoft Philanthropies (2017),
including over 11,000 participants across Europe, indi-
cated that girls and young women become interested in
STEM at ages 11-12 and rapidly lose interest at ages 14-
15. They recommend women role models and hands-on
activities relevant to girls'lives, among other remedies.

To generally increase student success, the tribal col-
lege movement has long espoused building renewed re-
spect for Native American culture and pride in traditional
Native values through culturally responsive teaching and
learning according to Boyer (2016). Caution is necessary,
however, in applying a one-size-fits-all mentality to cul-
turally responsive teaching and leamning for any group of
persons outside the majority culture. For example, some-
times American Indian/Alaska Natives (AIANs) are simply
included with “minorities” or “under-represented” groups
when categorizing people of color in some research stud-
ies, since Native American numbers are often very small
in many research samples. Thus, AIAN populations are
sometimes inappropriately included when reaching con-
clusions about under-represented groups. To further com-
plicate the situation, there are hundreds of tribes, and each
is unique. Overgeneralizing and stereotyping may result
(Morgan, 2009). With those cautions firmly in mind, we
offer the following.

Native Americans often hold cultural traditions as
lifeways that can be powerful motivators for their stu-
dents when combined with other aspects of culturally
responsive teaching and learning. Cultural identity is often
embedded in their indigenous ways of life and leaming
(Kant, et al., 2015b). For example, Oglala Lakota College
(OLO), a tribal college on the Pine Ridge Reservation in
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South Dakota, includes the following as part of their Vision
Statement for their Math, Science and Technology (MST)
Department: “To provide constructivist-learmning activities
in science, technology, pre-engineering, and mathematics
while incorporating traditional Lakota values.”

Pewewardy and Hammer (2003) and Morgan (2009)
generally have recommended culturally responsive teach-
ing and learning practices for many Native American
students. Ladson-Billings (1995, p. 483), from the per-
spective of Black feminism, has encouraged teachers to
“systematically include student culture in the classroom
as authorized or official knowledge,"specifically including
Blacks, Hispanics, and Native Americans.

Astronaut J. B. Herrington (2014), a Native American,
lamented in his Ph.D. dissertation, a NASA-themed proj-
ect among Native American students on the Duck Valley
Reservation, that in hindsight he recommends including
cultural relevancy. Herrington specifically recommended
invoking the perspectives of anthropologist Jack Weather-
ford (1988) in providing cultural relevancy in projects for
Native American students. Weatherford (2010) is known
for books such as Native Roots: How the Indians Enriched
America. Herrington offered the following advice for fu-
ture programs.

Present historically refevant examples of Native Ameri-
cans as natural scientists and engineers. Each student
in this study commented that they were not exposed
to culturally relevant examples of Native Americans
and how their ancestors developed and demonstrated
scientific and engineering concepts without the use of
Western science or technology. (Herrington, 2014, pp.
158-159)

Activities with messaging that promotes STEM ca-
reers, while involving caring for communities and improv-
ing quality of life, tend to attract many Native Americans
reqardless of gender (Kant, et al.,, 2015a; Smith, et al,,
2014), and such activities tend to attract females more
than males in the general population (Colvin, etal., 2013).
In working with Native American students in South Da-
kota, researchers have consistently reported increased
interest in STEM studies among Native American students
when lessons and projects include Native American tradi-
tions, cultural values, or role models (Kant, et al., 2014ab;
Sawyer, etal., 2014; Tinant, etal., 2014; Davis, etal., 2016;
Lagarry, 2016; Parisky, et al., 2016).

The following are examples of some of the PEEC pro-
gram's culturally responsive Native American teaching
and learning activities in STEM in South Dakota and North
Dakota. In South Dakota, Oglala Lakota College (OLC) in-
structor Hannan Lagarry (2016, pp. 48-50) reported that
he employs hands-on experiential learning pedagogy
in the Math, Science, and Technology Department (that
includes pre-engineering). Lagarry reported that his
teaching is place-based, student-directed, and centered
on improving the quality of life and cultural preservation

for persons living on the Pine Ridge Reservation governed
by the Oglala Lakota Sioux Tribe.

In reflecting on PEEC's efforts to bring engineering to
Native Americans and Native Hawaiians, Parisky and oth-
ers (2016) concluded that,

[clreating and implementing projects with indigenous
roots helps to increase interest in STEM and generates
cultural pride that may improve student persistence, and
it helps in recruitment. PEEC projects rooted in indigene-
ity increase encouragement from the community, fam-
ily, and Elders, who help to keep PEEC students moving
forward to reach their goals. (Parisky, etal., 2016, p. 63)

At tribal colleges in North Dakota, Davis and others (2016,
pp. 37-38) reported increased PEEC student persistence
and interest in STEM studies through invoking cultural rel-
evancy. They paired lessons prepared by Native American
cultural/spiritual teachers with STEM instructional units
taught by tribal high school teachers and North Dakota
State University faculty, the latter mostly engineers.
While racially based content is often included in PEEC
activities, others report that such content is not a neces-
sity in their programs. For example, Hammond (2015)
found that culturally responsive teaching and learning
does not have to [emphasis, Hammond’s] involve “racial
background” in lesson content, although such teaching
often does. In explaining her position, Hammond noted
the following.
One of the biggest misconceptions about culturally re-
sponsive teaching is thinking you have to tie the lesson’s
content to African American or Latino students” racial
background. The common belief s if you mention Africa,
Mexico, or famous black and brown high achievers, it
will spark students” attention. Then they will be moti-
vated to participate.
In reality, culturally responsive teaching is less about us-
ing racial pride as a motivator and more about mimick-
ing students’cultural learning styles and tools. These are
the strategies their moms, dads, grandmas, and other
community folks use to teach them life skills and basic
concepts long before they come to school and during
out-of-school time. (Hammond, 2015, n. p.)

Hammond recommended making lessons more culturally
responsive as follows: “Gamify it” “Make it social.” “Storify
it"(2015,n.p.).

Lareau (2011), a sociologist, offered a different per-
spective on culturally responsive teaching and learning,
based on parents’ child rearing practices. She reported
that a childs life chances and likelihood for school suc-
cess are increased by parental child rearing practices that
are rooted in, and responsive to, the cultural values of
the American middle class. Quite simply, the American
education system is deeply culturally biased in favor of the
middle class.

Lareau contrasts the “cultural logic” (2011, p. 237) of
two systems of child rearing based on social class with less

emphasis on race in predicting who succeeds in school,
who gains diplomas, and who does not. One constitutes
the intensely adult-organized and sometimes exhaust-
ing child rearing practices of middle class culture that she
labeled “concerted cultivation.” The other system, more
hands-off, characterized by the poor and working classes’
culture, she labeled “natural growth” (Lareau, 2011, pp.
1-2). Lareau’s research results overwhelmingly predicted
that the children of parents who practiced concerted cul-
tivation achieved more success in school than children
raised by parents who practiced natural growth. When
she conducted a follow-up study with the same families,
ten years later, results were generally the same.

Research by Lareau helps to explain the commonali-
ties, based on social class, among professionals, regardless
of racial identity. Thus, her findings have importantimpli-
cations in working with many Native American students
since a highly disproportionate share are from families
in poverty. Holding a college degree often creates up-
ward social class mobility and increased income for such
a family, as well as impacting the parent’s child rearing
practices in the direction of middle class values. College
degree holders often possess important “social capital and
cultural capital,” terms by which Bourdieu (1984, p. 114;
1986) generally meant the total social linkages and cul-
tural preferences accumulated during an individual’s up-
bringing that provide him or her with access to even more
social and cultural capital, while increasing potential for
more “economic capital,” (i.e., wealth) (Bourdieu, 1986).

As an applied example of the theories of Bourdieu
and research by Lareau, the following is the experience of
a Native American college student, James Sanovia, seek-
ing more “social, cultural, and economic capital” in order
to negotiate graduate school in engineering. Sanovia was
raised in an environment characteristic of a financially
disadvantaged class rather than middle class childrearing
practices. He is a PEEC Co-Principal Investigator and fac-
ulty member at OLC on Pine Ridge Reservation. Sanovia
(2016) reflected about his experiences as a college student
at a tribal college, OLC, compared to South Dakota School
of Mines and Technology (SDSMT) where he was enrolled
in undergraduate and graduate engineering programs in
Rapid City in a non-reservation setting. He noted that he
and his Native American classmates at SDSMT were curi-
ous about how the system worked, since

... most Native American students are first genera-
tion college students, and they did not grow up in an
environment where such topics [engineering programs]
were discussed or even mentioned. (Sanovia, 2016, p.
72)

Out of curiosity, Sanovia (2016, pp. 72-73) asked non-
Native SDSMT students some of the following questions.
“When do you study and for how long? What does your
homewaork look like? Do you study with others? Do you
do homework with others? Do you study on weekends?”
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Table 1. Summaries of STEAM Girls Meetings and Enrichment Experiences.
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Table 1. (Cont.) Summaries of STEAM Girls Meetings and Enrichment Experiences.

Sanovia (2016) noted that in order for persons outside the
middle class to gain advantage in a middle-class based
system, they need to know the rules, whether it is non-
reservation culture, campus culture, academia culture, sci-
ence culture, technology culture, engineering culture, or
mathematics culture, and an endless list of other macro-
and micro-cultures.

In the pilot study conducted by Kant and others
(2015a), designed to determine why more Native Ameri-
cans do not take up engineering in South Dakota, a Native
American participant remarked that he and others needed
to know more about how the system works if he were ever
to select engineering studies. The participant advised as
follows.

Give students more information about it and about the
opportunities. | would get graduates, who have a job
in engineering to come in and express their experiences,
whether they are native or non-native. .. . Students
could get every little detail from dorm life to academ-
fcs, summers, and how to pay for it. Let students know
that there are different ways to accomplish those things,
but how they persevered, without race being a part of it
(Kant, etal., 2015a, p. 27)

STEAM Girls Enrichment Activities
The project that is the focus of this paper was known
as STEAM Girls after the movement that advocates com-

bining STEM plus art (Maeda, 2013; Bequette and Be-
quette, 2012). The “STEAM Girls” hereafter refers to FIS
high school participants. “Project leaders” refers to the PI
and Co-PI's, along with their assistants who included five
Native American women students from SDSU (sometimes
including selected relatives as volunteers). “The group”re-
fers to participating STEAM Girls and project leaders.

Two of the professional project leaders with the most
time to devote to enrichment activities hold Ph.D’s in bio-
logical sciences or engineering and have unique expertise
in Dakota/Lakota arts and crafts, and cultural traditions. A
third professional project leader holds a Ph.D. in anthro-
pology and is an enrolled tribal member in South Dakota
with life-long experience in Native American culture in
the state.

Project leaders emphasized Dakota/Lakota traditional
arts and crafts, mostly focused on crafts. Leaders also in-
cluded bus trips to selected educational sites to help the
STEAM Girls to build social and cultural capital in their life
experiences through enrichment activities. Those bus trip
activities are examples of the “concerted cultivation”prac-
ticed by middle class parents in Lareau’s findings.

The group met monthly (Table 1) from noon to 4:00
pm from October 2015 to April 2016 at the FIS Tea Room
with kitchen facilities and tables, or at grassy shaded areas
on the FIS campus, or during bus trips. The group took
a bus trip and tour of the Center for Earth Resources Ob-

servation and Science (EROS), a United States Geological
Survey (USGS) facility near Baltic, SD; and three bus trips
and tours to STEM and arts facilities at SDSU. Those tours
included the Jerome J. Lohr College of Engineering, the
Taylor Herbarium, the American Indian Student Center,
the South Dakota Art Museum, the Agricultural Heritage
Museum, the College of Nursing, the Davis Dairy Plant (ice
cream manufacturing), and the massive Daktronics score-
board at the Dana J. Dykhouse Stadium. Flandreau Indian
School (FIS) administrators and their science teacher se-
lected dates and meeting times.

The two most dominant themes for activities at the
FIS campus included Native plants and glass making be-
cause of the central importance of Native fruits and glass
beads in traditional Native American life in South Dakota.
Another reason was that key project leaders had exper-
fise in those specific topics. The group identified char-
acteristics of traditionally used Native fruits and plants,
made and ate tribal foods, collected Native plants, and
prepared herbarium-style plant vouchers, established an
FIS herbarium, and related the plant activities to NASA's
Visible Earth website and plant groundcover from space.
The group made wild rose petal perfume. On Earth Day,
the group and some FIS employees planted over 100 tra-
ditional Native plants on the FIS campus as a resource for
their herbarium, with each STEAM Girl tagging a plant
with her name to personalize the experience and create a
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Figure 1. At the FIS campus, STEAM Girls, along with SDSU project leaders and assistants, and FIS staff in-
stalled Native plants that remain important within Dakota/Lakota culture. The plants will provide a resource

for the new FIS herbarium, as well as fruit for making traditional foods. Each STEAM Girl tagged a plant with
her name as a legacy experience. The most favored plants were chokecherries and plums.

Figure 2. This is a traditional Dakota/Lakota lazy stitch beadwork design created in a spreadsheet by reduc-
ing rectangular cells to squares and selecting colors. It is an example of creating interest in learning to use

spreadsheets through culturally responsive teaching. Historically, such designs were borrowed from wool
Caucasus rugs brought to the area by white settlers in the 1870s and 1880s (Lyford, 1940).

legacy experience (Fig. 1).

Within the glass making theme, the group explored
glass manufacturing techniques, considered liquid glass-
like properties in sugar-based candy through hands-on
work, analyzed glass beads and historic beadwork de-
signs, and introduced a system of laying out beadwork
patterns using a spreadsheet (Fig. 2). They made tra-
ditional Lakota/Dakota glass beadwork and porcupine
quillwork using brain-tanned hides, rawhide, sinew, Giant
(anada Goose feathers, ermine pelts, box turtle shells,
horse hair, and many other authentic materials (Fig. 3).

Project leaders produced a booklet, available at SDSU's
online repository, of some STEAM Girls activities (Kant, et
al, 2016b), particularly Dakota/Lakota plant recipes for
traditional foods, as well as warnings about cyanogenic
glycoside toxicity in some plants. The booklet also includes
instructions for assembling a small still for plant based per-
fume making. As a separate product, project leaders pre-
pared eight pages of patterns and instructions for authentic,
traditional Dakota/Lakota beadwork and quillwork and dis-
tributed those to the STEAM Girls, some of whom had little
prior experience in such activities.

Methodological and Theoretical Orientations

Project leaders selected Dakota/Lakota-related
culturally responsive enrichment activities with which
they were familiar and had expertise. The project team
included SDSU faculty, professional staff, student as-
sistants, and volunteer helpers who mostly mirrored the
ethnic diversity of the STEAM Girls school population, a
strategy reported as successful in promoting STEM among
other non-majority student populations (Kendricks, et
al, 2013). The depth and breadth of the activities was
increased or decreased based on the ebb and flow of the
interest levels of the participating FIS high school girl stu-
dents and the project’s SDSU Native American intern as-
sistants and selected volunteer helper relatives.

The tools or techniques used to gather data included
a two-part post-survey and a post-focus group of par-
ticipants to collect both quantitative and qualitative data.
The methodology was case study, as noted, with charac-
teristics of action research (Case and Light, 2011, p. 197;
after Cousin 2009, p. 151). The theoretical perspective
included aspects of Paulo Friere’s (1970 and 1976) critical
pedagogy movement and liberation theology, particularly
his books Pedagogy of the Oppressed and Education as the
Practice of Freedom. Freire espouses cooperation and unity
among oppressed, colonized populations in order to free
themselves through education using their own local solu-
tions.

Detractors sometimes refer to studies such as this
one as “deficit-based” (Harper, 2010), where researchers
are charged with treating participants as though there
were something missing from the group studied, and that
whatever is missing needs to be added in order for par-
ticipants to succeed. Deficit-based studies are criticized
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Figure 3. This Giant Canada Goose feather hair
ornament was made by one of the STEAM Girls.
They also produced wing feather dance fans,
turtle shell dance rattles, and strike-a-light
bags made with brain-tanned deer hides. Han-
dling traditional Native arts and crafts materials
increased their STEM connections by creating
awareness that Native Americans were the first
STEM practitioners in their homelands.

for ignoring or failing to adequately acknowledge the
realities of institutional barriers as major impediments to
the educational success of under-represented minorities.
We acknowledge a primary institutional barrier in this
study: that the American education system is based on
middle-class values, but changing that system is beyond
the scope of this study. Through Native voice, we examine
how the oppressed may participate in their own libera-
tion, through self-empowerment and local educational
solutions: culturally relevant teaching and learning. There
is, indeed, something missing that might be added to in-
crease school success: Freire called it a “pedagogy of the
oppressed.”

Another theoretical perspective that underpins the
research includes Bourdieu’s Social and Cultural Capital
(1984: 1986). Lareau's (2011) sociological research sheds
light on the process by which persons acquire “social
capital and cultural capital,” preferences and linkages that
may increase success in gaining educational credentials,
enabling an increase in personal economic capital, and
an increase in upward social mobility. Other examples
of social class research aimed at improving educational
outcomes of under-represented minorities, although not
specifically Native Americans, include studies by Ovink
and Veazey (2011), and Bodovsky and Farkas (2008).

The relevant situational perspective (seeking to un-
derstand a particular situation) is Critical Theory, often

inductive and dialectical in reasoning. (Critical theory as
defined by Case and Light (2011, 189; after Koro-Ljung-
berg and Douglas, 2008) “is explicitly directed towards
critique of social inequities and power relationships with
the ultimate goal of facilitating social change.” Aspects
of critical theory that inform the research include Critical
Pedagogy of Place as it relates to place-based and land-
based pedagogies where curricula do not often integrate
alternative world-views as compared to Westernized
views (Gruenewald, 2003; Tuck, et al., 2014). The current
study, focused on a small sample of an indigenous popu-
lations'views through Native voice as espoused by Meyers
and others (2016).

The epistemological (philosophy of knowledge or
theory of knowing) hasis of the research is a posteriori
knowledge, gained through experience from a position of
discovery and exploration. Thereby, the researchers do not
seek statistical generalizability drawn from the data, but
rather, the validity of a study may be relevant in the context
of research by others or possibly only generalizable within
the population under scrutiny (Lincoln and Guba, 1985).

Participants and Respondents

The overall STEAM Girls program served more than 25
FIS students. All of the participants self-reported Native
American ancestry, including various tribes from across
the United States, with less than a majority from South
Dakota tribes. Project leaders were not allowed by FIS ad-
ministrators to reveal participants’ or respondents' names
orotheridentifying information because of privacy restric-
tions. Such identifying data included tribal affiliations or
states of origin. Al participation in STEAM Girls activities
was voluntary, and there was no penalty for withdrawing
from the project.

Data Collection: Parts 1 and 2 Post-Survey,
and Post-Focus Group

The STEAM Girls meetings usually included the same
core group of about 10 participants in grades 9 through
12. There were from 11 to 25 total participants per meet-
ing with an average attendance of 20 FIS girls at each of
the 10 monthly or bimonthly meetings over a 7-month
period.

After FIS administrators approved the research instru-
ment documents, project leaders first administered the
post-survey. At the final STEAM Girls meeting, 17 par-
ticipants responded to the post-survey, part 1, statements
1-8; but only 13 of 17 responded to the post-survey, part
2, statements 9-16; and only 7 of 17 responded to the fo-
cus group statements. Of the 17 respondents at the final
meeting, they reported attending from 2 to 10 meetings.

For the post-survey, part 1, items 1-8, respondents
quantitatively ranked statements on a Likert scale from 1
(disagree) to 5 (agree) that focused on their like or dis-
like of STEM studies and their perceived value or lack of
value in their earning STEM degrees that could help their

communities.  Project leaders included the statement
about communities, since research by Smith and others
(2014) and by Kant and others (2015a) indicated that a
local community connection is of primary importance as a
motivator for many Native American students.

Statements for the post-survey, part 1, items 1-8 in-
cluded the following.

1. Hike to study subjects involving science.

2. Ithink I could make a real difference in my home
community if | majored in science in college and
eamned a degree.

3. Ilike to study subjects involving technology.

4. Ithink I could make a real difference in my home
community if I majored in technology in
college and earned a degree.

5. Ilike to study subjects involving engineering.
6. | think| could make a real difference in my home

community if I majored in engineering in
college and earned a degree.

7. Iike to study subjects involving mathematics.

8. I'think I could make a real difference in my home
community if I majored in mathematics in
college and earned a degree.

For the post-survey, part 2, items 9-16, respondents
qualitatively provided short written responses to open
ended statements about each discipline in the acronym,
STEM. The following is an example of a statement to
prompt a response. “Before heing part of STEAM Girls, |
used to think this about science. Now | think this about
science.”

For the semi-structured post-focus group, project
leaders led discussions and documented qualitative
responses through notetaking with the following ques-
tions as prompts in order to elicit oral discussion among
respondents.

1. What did you think of the STEAM Girls activities?
2. What activities should we increase?
3. What were your favorite parts of the STEAM activities?

Results: Findings and Analysis

Post-Survey Part 1

For the post-survey part 1 statements 1-8 (Fig. 4), a
majority of respondents (n=17) reported that in the cases
of STE, they agreed or strongly agreed that they liked to
study each of those subjects and that they thought they
could make a positive difference in their home communi-
ties with a college degree in any of those fields. In con-
trast, less than a majority reported those attitudes towards
mathematics.

Post-Survey Part 2
For the post-survey part 2 statements 9-16, 13
(n=13) of 17 girls responded. Questions were open-
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ended beginning with the phrase, “Before being part
of STEAM Girls, I used to think; now | think . . " for the

fou

rindividual disciplines within STEM. A majority of re-

spondents reported a change in attitude from previously
negative or neutral to now more positive for science and
engineering (7 of 13, 54 percent) and for technology and

ma
ed
pre

thematics (8 of 13, 62 percent). No respondent report-
a movement in attitude that was more negative than
viously for each STEM discipline after participating in

STEAM Girls enrichment activities.

Po

st-Focus Group
During a focus group led by four project leaders at the

final STEAM Girls meeting, 7 (n=7) of 17 respondents
discussed what they liked, what should be increased,
and how they felt about the enrichment program. Project
leaders took notes and reached consensus in their individ-

ual
ma

1.
2.

notetaking, including themes, after the activity. Five
jor themes emerged as follows.

Interested in STEAM Girls activities,

Liked activities that included pride in Native Ameri-
an culture,

Enjoyed SDSU engagement,

4. Reinforced positive feelings about STEM studies and

5

We
the

careers, and
Hoped that activities could continue.

did not further summarize statements within the
mes because of the small sample and in order to avoid

diluting Native voice. The following are quotations from
respondents for each of the major themes.
Interesting Activities

* “They were different from anything | have ever done

before.”
“| liked that each lesson was different each time.”
“Iliked it when we spread those [traditional] seeds out”

“| like it when we painted the dry milkweed pods as
dried flowers.”

"I liked what we did today [planting traditional
bushes and trees] a lot. Itis something | have always
wanted to do”

* “I plan on loving my job and not dreading it. When |

am older, | want to do something | love doing.”

Cultural pride

* “| would look at the plants that we used to eat back
then and plant more of them.”

* “Some of my favorite parts included the cooking, and
making food was fun. Itis more cool to make tradi-
tional foods, but it was fun just to learn to do stuff”

* “| liked cooking traditional foods, jelly and wojapi [a
fruit pudding].”

* “|t would be cool to learn about other cultures, like
where other people came from. My best friend is
Apache, and | did not know anything about how

Figure 4. After participating in STEAM Girls activities, a majority of respondents answered “agree” or “strong-

ly agree” that they like STE and that by majoring in those disciplines and obtaining a degree, they could help
to improve their communities. The exception was mathematics.

sacred pollen is for them.”

“The beadwork lessons were interesting. It is really
cool to find out how other tribes do things.”

“We would rather plant the kinds of plants we grew
up around. In my area, that would be chokecherry
trees and plum trees. Itisimportant”

“We loved learning about what the SDSU students
were learning about at the SDSU traditional [Native
American] dinner”

“It would be cool to have someone who teaches
American Indian Studies to tell us more about what
Native Americans used to plant and things like that
— someone like Dr. [Gary] Larson from the Taylor
Herbarium.”

“It would be cool to show student success stories
from Native American students who majored in
STEM”

“| think it would be helpful to major in STEM, and
then | could go and do STEAM Girl stuff like this to
help explain these things to other people to help the
profession.”

“My grandpa used to make the blueprints of our
roads, and he shaped how they are now.”

“There are engineers right now trying to put a pipe-
line through my rez [reservation]."

“Going to the American Indian Student Center helped
because we learned from people who are experienc-
ing campus life and have knowledge about it”

“Grandmas know a lot, and they can teach you, if
they want to."

“This women’s society idea would be really cool,
especially hearing what the elders have to say. That
would geta lot more girls involved, too. Having even
more staff would be cool, too.”

Positive SDSU engagement

* “The ice cream manufacturing tour [at SDSU] was
pretty cool. We had a walking tour there. We ex-
plored what they do, and they told us some of the
students were creating their own flavors.”

* “| liked going to SDSU and meeting all of the other
students. You guys are cool.”

* “We should have more SDSU students get involved.
We had two or three students, but they could not al-
ways make it. Itis still cool because we got to leam
about their experiences.”

* “| liked visiting the College of Nursing at SDSU and
putting needles in fake arms as the activity there.”

* “Bring more SDSU interns so we can hear more stu-
dent stories”

Reinforcement of positive interest in STEM studies
and careers

* “| liked it when we went to the field and leamned
more about the Daktronics scoreboard and engi-
neering [at SDSU].

* “Those engineering lessons with Dr. Burckhard were
really cool. | never knew that candy was made like
that”

* “Ilive right next to a river, and it is going to make me
think a lot about the plants and how we can learn
more about them.”

o “| was interested in STEM before, but these lessons
reinforce my idea.”

* “| really liked the STEM activities, and | was not
thinking of STEM at all, before.”

* “Taking a class for science now, this has helped rein-
force the STEM stuff”

* “Back at home, all of our plants look different to me
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now. Even our sage does not look
the same.”

* “| think [that majoring] in natural resources would
be really cool.”

Hope that activities can continue
* “| hope this will be here next year”

* “| was exposed to a lot of things in this program, but
there was not enough time to learn it

* “We should do more trips, like the one to EROS, and
more exploration of other programs.”

* “We should meet more often, twice a month, during
our science classes.”

* “We could do a field trip on a Saturday or Sunday."

* “ hope we can do more of this next year. Are you
coming back then?”

Discussion

Overall, there is scant literature on culturally respon-
sive teaching and learning enrichment activities to in-
crease STEM interest among Native Americans, especially
studies limited to girls. We found that such an approach
with Native American high school students is worthwhile,
in agreement with practices reported in North Dakota by
Padmanabhan and others (2006).

The current study indicates that culturally responsive
(Dakota/Lakota) STEAM activities generally increased in-
terest in STEM studies and careers in this situation among
high school girls at FIS, a Federal Native American hoard-
ing school, although STE were sometimes viewed more
positively than mathematics. Such results confirm other
reports of some Native American students’ negative feel-
ings about mathematics in the state (Kant, et al., 2015a;
Sanovia, 2016, p. 70). Results showed that respondents’
reported liking of individual STEM disciplines was posi-
tively related to their perceptions that engagement in
those disciplines might help the respondents” home
communities, confirmed in research by Kant and others
(2075a) and in reports from Davis and others (2016).

Results indicated that women role models helped to
increase STEM interest within this age group of girls. Such
results are in alignment with Microsoft research (2017)
that has recommended women role models and reach-
ing this age group of girls as key to future STEM interest
among older girls and women across Europe.

We found that tribally responsive, hands-on enrich-
ment activities were important motivators, even among
FIS girls whose tribes were at opposite ends of the United
States; indigeneity mattered. While Hammond (2015) re-
ported that culturally responsive teaching and learning does
not have to include “racial background” in lesson content,
our study found that including tribal traditions helps.

With the intention of increasing “cultural capital” and
“social capital,” based on insights from Bourdieu (1984)

|H

and Lareau (20171), one of the purposes of the bus trips for
the STEAM Girls was to allow participants to ask questions
about how “the system” works. The four bus trips were
not meant to result in the participants’ suddenly catch-
ing up with middle class students who had a head start,
but, rather, to provide a glimpse into how the STEAM Girls
could make the system waork for them. The bus trips al-
lowed STEAM Girls to see that others, with whom they
might identify--for example, SDSU Native American stu-
dent assistants--are successfully making the system work
for them at SDSU. The bus trips helped the STEAM Girls to
understand what it takes to go to college, and the creden-
tials it takes to work as professionals conducting activities
such as those that they observed at EROS. The STEAM Girls
asked numerous questions of students from SDSU and
tour guides throughout the trips, as they increased their
“cultural and sodial capital” by gaining answers to their
questions such as the following.
Where do | live on campus? How much does it cost?
How do [ get the money to pay for college? How much
would [ need to study? How long do students attend?
What are the different types of degrees? Which classes
do | take? How do | select a major? What kinds of jobs
are available after college? Where would | live after col-
lege? How much money would | make after college?
Could I get a job on a reservation after college since
unemployment is high there?

Limitations of the Study

Partly because of legal and ethical restrictions in work-
ing with high school girls in a marginalized and vulner-
able population of Native Americans at a Federal boarding
school, there are at least five limitations of the study. First,
project leaders originally intended to work with the same
group of 32 interested girls as a cohort selected by FIS
administrators, teachers, and counselors. Meeting with
the same group was not possible. As a result, the Pl and
(o-PI's made modifications in the interests of technical ac-
tion research which includes doing projects “with” rather
than “10” participants (Cousin, 2009, p. 151) and in the
interests of Native voice. There is so little research on cul-
turally responsive STEAM teaching and learning among
Native American high school girls, that project leaders
gratefully accepted the FIS operational rules, including
in-depth Federal background checks for project leaders
and student assistants from SDSU. Furthermore, project
leaders collected and analyzed data without full access to
participants'/respondents’ identifying data, such as tribal
affiliations or states of origin because of privacy consider-
ations at FIS.

Second, the original plan had been to include a
pre-survey as a comparison group before the team con-
ducted STEAM Girls enrichment activities, but that plan
was abandoned for reasons that follow. A non-voluntary
pre-survey had been administered to 36 FIS students by

an FIS employee, and thus the Pl and Co-PI's from SDSU
eliminated the pre-surveys from the study as per SDSU’s
IRB (Institutional Review Board) protocol in keeping with
their written statements distributed to proposed partici-
pants and to FIS administration that all project activities
would be voluntary and without penalty of any kind.

Third, it is likely that the focus group of STEAM Girls
respondents was too polite to be critical of the activities
in such a face to face, non-anonymous setting. The STEAM
Girls indicated often that they wanted Native American
women students from SDSU to return to FIS and to con-
tinue the activities. The high school student participants
were probably reluctant to be critical in surveys and the
focus group to keep the project going. The STEAM Girls
may not have been aware of technical distinctions be-
tween science, technology, engineering, or mathematics
disciplines when providing responses, particularly when
using the acronym“STEM."

Fourth, the team’s activities favored science and
engineering with less technology and mathematics, al-
though leaders emphasized the interdependency of STEM
throughout.

Fifth, since this is exploratory research, we do not
claim its generalizability, although we recommend test-
ing it at other places. The National Center for Educational
Statistics (2008) cautions researchers about over-general-
izing in studies concerning Native Americans with small
samples and with self-identified racial or ethnic affilia-
tions. This project’s exploratory research involves complex
relationships with many alternative variables that are not
examined.

Conclusions and
Recommendations

Because of the small size of the study population
and non-randomization, results should be viewed with
caution, particularly statistical statements in this explor-
atory research. Results indicated that culturally relevant
STEM enrichment activities combined with Native arts
and crafts, increased interest in STEM studies and careers
for Native American high school girls in this situation at
this place, although mathematics remains somewhat
problematic. A majority of respondents reported that
they agreed or mostly agreed that they liked STE stud-
ies and believed that through obtaining college degrees
in those subjects, they might improve the quality of life
in their home communities. The participation of women
role models and hands-on leamning also increased inter-
estin STEM, especially when the role models were Native
American college students. Themes that emerged from
a post-project focus group included interest and cultural
pride in the enrichment activities, enjoyment in interact-
ing with SDSU, reinforcement of positive feelings about
STEM studies and careers, and hope that the enrichment
activities could continue.
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Results showed that small steps in the journey to
bring equitable representation in STEM to Native Ameri-
can girls may be through 1) first creating interest through
tribally-related and culturally responsive enrichment
activities including women role models; 2) generally
increasing participants’ cultural and social capital through
visits to tribally relevant STEAM resources such as universi-
ties, herbaria, science centers, art centers, and museums;
3) including Native voice so that activities are done with
Native Americans, not to them; and 4) providing consis-
tent culturally responsive teaching and leamning exposure,
rather than one-time projects such as those in this study.

The long-standing problem of under-representation
of Native Americans in STEM studies and careers requires
more exploratory research aimed at discovery, to reach
the point of testing in-depth hypotheses and forming
in-depth research questions after the manner of Smith
and others (2014). Each piece of the exploratory and
discovery process, such as the current study, adds to a
menu of successful practices in bringing STEM education
to Native American girls at particular places. We further
recommend that champions of STEAM integrate a cul-
turally responsive teaching and learning approach into
tribally-related schools in order to discover the impact
on STEM interest, if any, in those places. We recommend
future research into ways to improve interest and skills in
mathematics in grades K-12 on and near reservations, in
view of its centrality in the STEM complex.

Acknowledgments

For partial funding for the project, thanks to the
South Dakota Space Grant Consortium (SDSGC), and to
the National Science Foundation (NSF), grant #1037708.
We gratefully acknowledge the support of the lowa De-
partment of Transportation (DOT), and Living Roadway
Trust Fund of lowa (LRTFI) for providing plant identifica-
tion booklets and brochures for each STEAM Girl.  Any
opinions, findings, and conclusions or recommendations
expressed in this material are those of the authors and do
not necessarily reflect the views of FIS, SDSGC, NSF, lowa
DOT, LRTFI, OLC, SDSU or the institutions with which the
authors are affiliated. For their generous cooperation,
we thank administrators, teachers, and other employees
of FIS including these: Everall Fox, Sheryl Burkhart, Carl
Fahrenwald, Kevin and Kendra Burshiem, Gretchen Wen-
dell, and Bruce Schumacher. The SDSU Native American
student intern assistants who attended and helped to
facilitate STEAM Girls activities were graduate students
Wiyaka His Horse Is Thunder and Alaina Hanks, along
with undergraduate students Ashleigh and Marisa Hare,
and Alyssa Cook. Volunteers, relatives of some of the SDSU
interns, were Leet Killer Bailey and unci [Grandmother]
Vicky Starr, who helped with the traditional dinner at the
SDSU American Indian Student Center and with the Earth
Day planting activities.

References

Bequette, J. & Bequette, M. (2012). A place for ART and
DESIGN education in the STEM conversation. Art Ed-
ucation, 65(2),40-47. Retrieved from http://excel-
sior.sdstate.edu/login?url=http://search.proquest.
com/docview/9352109627accountid=28594

Bodovsky, K. & Farkas, G. (2008). “Concerted cultiva-
tion” and unequal achievement in elementary
school.  Social Science Research, 37(3): 903-919.
Retrieved  from  https://doi.org/10.1016/j.ssre-
search.2008.02.007

Bourdieu, P (1984). Distinction: A social critique of the
Jjudgement of taste. Translated by R. Nice. (am-
bridge, MA: Harvard University Press.

Bourdieu, P (1986). The forms of capital. In J. Richard-
son (Ed.), Handbook of theory and research for the
Sociology of education (241-258). New York: Green-
wood. Retrieved from Source: Knowledge Policy,
proofed/corrected this html version by comparing it
with a .pdf image of the article from a book found
at: The Eltan Burgos School of Economics. Retrieved
from https://www.marxists.org/reference/subject/
philosophy/works/fr/bourdieu-forms-capital. htm

Boyer, P (2016). Engineering for Native nations: Origins
and goals of the Pre-Engineering Education Collab-
oratives (PEECs). In S. R. Burckhard and J. M. Kant
(Eds.), The PEEC Experiment: Native Hawaiian and
Native American Engineering Education (pp. 2-13).
Brookings, SD: Jerome J. Lohr College of Engineer-
ing, South Dakota State University. Retrieved from
http://openprairie.sdstate.edu/cvlee_book/1/

Case, ). M. &Light, G. (January, 2011). Emerging method-
ologies in engineering education research. Journal of
Engineering Education, 100(1): 186-210. Retrieved
from http://crite.engin.umich.edu/wp-content/
up-loads/sites/7/2013/06/Case-Light-Emerging-
Methodologies-in-Engineering-Fucation-Research.
pdf

Colvin, W,, Lyden, S. & Leon de la Barra, B. A. (2013). At-
tracting girls to civil engineering through hands-on
activities that reveal the communal goals and val-
ues of the profession. Leadership and Management
in Engineering, 13(1): 35-41. Retrieved from
http://ascelibrary.org/doi/abs/10.1061/(ASCE)
LM.1943-5630.0000208

Cousin, G. (2009). Researching leamning in higher educa-
tion: An introduction to contemporary methods and
approaches. New York, NY: Routledge.

Davis, C, Padmanabhan, G., Kant, J. & Meyers, R. (2016).
Invoking cultural relevance at tribal colleges: Grand-
mother’s way is important. In S. R. Burckhard and
J. M. Kant (Eds.), The PEEC Experiment: Native Ha-
waiian and Native American Engineering Education
(pp. 36-45). Brookings, SD: Jerome J. Lohr College
of Engineering, South Dakota State University. Re-
trieved from  http://openprairie.sdstate.edu/cv-
lee_book/1/

Freire, P (1970). Pedagogy of the oppressed. New York:
Continuum.

Freire, P. (1976). Education: The practice of freedom. Lon-
don: Writers and Readers Publishing Cooperative.

Gruenewald, D. A. (2003). The best of bath worlds: A
critical pedagogy of place. Educational Researcher,
32(4), 3-12. Retrieved from http://journals.sage-
pub.com/doi/abs/10.3102/0013189X032004003

Hammond, Z. (2014). Culturally responsive teaching and
the brain: Promoting authentic engagement and
rigor among culturally and linguistically diverse stu-
dents. Corwin,  Thousand Oakes, California.

Hammond, 7. (2015). Three tips to make any les-
son more culturally responsive.  Retrieved
from http://warehouse.olc.edu/local_links/
smet/!where=local_links/smet

Harper, S. (2010). An anti-deficit achievement framework
for research on students of color in STEM. New Di-
rections for Institutional Research, Winter (148), 63-
74.D01:10.1002/ir.362

Herrington, J. (2014). Investigating the factors that moti-
vate and engage Native American students in math
and science on the Duck Valley Indian Reservation
following participation in the NASA summer of in-
novation program. University of [daho, Ph.D. Diss.

Kant, J. M., Tinant, C. J,, Burckhard, S. R., & Sawyer, J. k.
(2014a). Partnering with a Native American com-
munity in a collaboration between a tribal college
and two mainstream universities. In University En-
gineering Programs That Impact Communities; Criti-
cal Analyses and Reflections. International Journal
for Service Learning in Engineering (I/SLE), Special
Edition, Fall, 460-474. Retrieved from http://li-
brary.queensu.ca/ojs/index.php/ijsle/article/
view/5563/5330.

Kant, J. M., Burckhard, S. R, Kilts, W. K., & Min, K. (2014b).
Increasing diversity in engineering: Capacity build-
ing matters. Proceedings of the ASEE North Mid-
west Section Conference, lowa City, lowa, October
17, 2014. Retrieved from http://iruiowa.edu/as-
eenmw?2014/diversity/2A/1/.

Journal of STEM Education

Volume 18 « Issue 5

January 2018


http://excelsior.sdstate.edu/login?url=http://search.proquest.com/docview/935210962?accountid=28594
http://excelsior.sdstate.edu/login?url=http://search.proquest.com/docview/935210962?accountid=28594
http://excelsior.sdstate.edu/login?url=http://search.proquest.com/docview/935210962?accountid=28594
http://www.sciencedirect.com/science/journal/0049089X
https://doi.org/10.1016/j.ssresearch.2008.02.007
https://doi.org/10.1016/j.ssresearch.2008.02.007
https://www.marxists.org/reference/subject/philosophy/works/fr/bourdieu-forms-capital.htm
https://www.marxists.org/reference/subject/philosophy/works/fr/bourdieu-forms-capital.htm
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://crite.engin.umich.edu/wp-content/uploads/sites/7/2013/06/Case-Light-Emerging-Methodologies-in-Engineering-Eucation-Research.pdf%20
http://crite.engin.umich.edu/wp-content/uploads/sites/7/2013/06/Case-Light-Emerging-Methodologies-in-Engineering-Eucation-Research.pdf%20
http://crite.engin.umich.edu/wp-content/uploads/sites/7/2013/06/Case-Light-Emerging-Methodologies-in-Engineering-Eucation-Research.pdf%20
http://crite.engin.umich.edu/wp-content/uploads/sites/7/2013/06/Case-Light-Emerging-Methodologies-in-Engineering-Eucation-Research.pdf%20
http://ascelibrary.org/doi/abs/10.1061/(ASCE)LM.1943-5630.0000208
http://ascelibrary.org/doi/abs/10.1061/(ASCE)LM.1943-5630.0000208
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://journals.sagepub.com/doi/abs/10.3102/0013189X032004003%20%20
http://journals.sagepub.com/doi/abs/10.3102/0013189X032004003%20%20
http://warehouse.olc.edu/local_links/smet/?where=local_links/smet
http://warehouse.olc.edu/local_links/smet/?where=local_links/smet
http://library.queensu.ca/ojs/index.php/ijsle/article/view/5563/5330
http://library.queensu.ca/ojs/index.php/ijsle/article/view/5563/5330
http://library.queensu.ca/ojs/index.php/ijsle/article/view/5563/5330
http://ir.uiowa.edu/aseenmw2014/diversity/2A/1/
http://ir.uiowa.edu/aseenmw2014/diversity/2A/1/

Kant, J. M., His Horse Is Thunder, W., Burckhard, S. R., &
Meyers, R. T. (2015a). Why don't more American
Indians become engineers in South Dakota? In-
ternational Journal of Engineering, Social Justice,
and Peace (JESIP), 4(1-2): 17-34. Retrieved from
https://ojs.library.queensu.ca/index.php/IJESIP/
article/view/5992/5733

Kant, J. M., Larson, G. ., Burckhard, S.R., Berdanier, B. W,
& Meyers, R.T. (2015b). Contemporary use of wild
fruits by the Lakota in South Dakota and implica-
tions for cultural identity. University of Nebraska,
Great Plains Research, 25(1) Spring, 13-24.

DO 10.1353/gpr.2015.0011.

Kant, J., Benning, J., Davis, C.,, & Alfson, L. (2016a). Imple-
menting through low-cost solutions. In S. R. Burck-
hard and J. M. Kant (Eds.), The PEEC Experiment:
Native Hawaiian and Native American Engineering
Education (pp. 226-233). Brookings, SD: Jerome J.
Lohr College of Engineering, South Dakota State
University. Retrieved from  http://openprairie.
sdstate.edu/cvlee_book/1/

Kant, J. M., Burckhard, S. R., & Meyers, R. T. (2016b).
STEaM Girls Activities, Flandreau Indian School, flan-
dreau, SD. South Dakota State University, Civil and
Environmental Engineering Faculty Publications.
Paper 1. Retrieved from http://openprairie.sdstate.
edu/cvlee_pubs/1

Kendricks, K., Nedunuri, K., & Arment, A. (2013). Minor-
ity student perceptions of the impact of mentoring
to enhance academic performance in STEM disci-
plines. Journal of STEM Education: Innovations and
Research, 14(2), 38. Retrieved from https://odi.osu.
edu/uploads/Mentoring.pdf

Koro-Ljungberg, M. & Douglas, E. (2008). State of quali-
tative research in engineering education: Meta-
analysis of JEE articles, 2005-2006. Journal of Fn-
gineering Education, 97(2): 163-175. Retrieved from
http://citeseerx.ist.psu.edu/viewdoc/download?do
i=10.1.1.612.7846&rep=rep1&type=pdf

Ladson-Billings, G. (1995). Toward a theory of cultur-
ally relevant pedagogy. American Educational
Research  Journal  32(3), 465-491. Retrieved
fromhttp://journals.sagepub.com/doi/
abs/10.3102/00028312032003465

Lagarry, H. (2016). Discovering what works: STEM peda-
gogy and curriculum development for Native Amer-
icans. In S.R. Burckhard and J. M. Kant (Eds.), The
PEEC experiment: Native Hawaiian and Native Amer-
fcan engineering education (pp. 46-53). Brookings,
SD: Jerome J. Lohr College of Engineering, South
Dakota State University. Retrieved fromhttp://open-
prairie.sdstate.edu/cvlee_book/1/

Lareau, A. (2011). Unequal childhoods: Class, race, and
family life with an update a decade later (2nd Ed.).
Berkeley, CA: University of California Press.

Lincoln, Y. & Guba, E. (1985). Naturalistic inquiry. Beverly
Hills, CA: Sage.

Lyford, C. (1940). Quill and beadwork of the western Sioux.
Lawrence, KS: Haskell Institute.

Maeda, J. (2013). STEM + Art=STEAM. The STEAM Jour-
nal 1(1) Article 34. DOI: 10.5642/steam.201301.34

Meyers, R., His Horse Is Thunder, W,, & Hanks, A. (2016).
Recognizing history: Indigeneity matters, (pp.16-
22). In Burckhard, S.R. and J. M. Kant (Eds.), The
PEEC experiment: Native Hawaiian and Native Amer-
fcan engineering education. Brookings, SD: Jerome
J. Lohr College of Engineering, South Dakota State
University. Retrieved from  http://openprairie.
sdstate.edu/cvlee_book/1/

Microsoft Philanthropies. (2017). Why Europe’s girls aren’t
studying STEM, pp. 1-18. Retrieved from https://
ncmedia.azureedge.net/ncmedia/2017/03/ms_
stem_whitepaper.pdf

Morgan, H. (2009). What every teacher needs to know to
teach Native American students. Multicultural Ed.
16(4), 10-12. Retrieved from
https://archive.org/details/ERIC_EJ858583

National Academies of Sciences, Engineering, and Medi-
cine. (2016). Barriers and opportunities for 2-year
and 4-year STEM degrees: Systemic change to sup-
port students'diverse pathways. Washington, DC: The
National Academies Press. DOI: 10.17226/21739.

National Center for Educational Statistics, U. S. Depart-
ment of Education (2008). Statusand  trends in
the education of American Indians and Alaska Na-
tives: 2008. Retrieved from http://nces.ed.gov/
pubs2008/nativetrends/index.asp

Ovink, S. & Veazey, B. (2011). More than “getting
us through:” A case study in cultural capital
enrichment of underrepresented minority under-
graduates. Research in Higher Education, 52 (4 ),
370-394. Retrieved from http://link springer.com/
article/10.1007/511162-010-9198-8

Padmanabhan, G., Lin, W., Pieri, R., Patterson, F,, & Khan,
E. (June 2006). A weekend STEM enrich-
ment program for tribal high school teachers and
students. ASEE Annual Conference and Expo-
sition Proceedings, 11.146.1-11.146.13. Retrieved
from  https://peer.asee.org/a-weekend-stem-en-
richment-program-for-tribal-high-school-teach-
ers-and-students

Padmanabhan, G., Aldridge, H., Hanks, A., His Horse Is
Thunder, W, Brien, G., Brown, R., Allery, T., Johns,
D, Jones, K., Park, N., Cameron, K., Lalender, C,
Oudenhoven, T,, & Brei, S. (2016). Succeeding with
students: PEEC student stories. In S. R. Burckhard
and J. M. Kant (Eds.), The PEEC experiment: Native
Hawaiian and Native American engineering educa-
tion (pp. 199-215). Brookings, SD: Jerome J. Lohr
(ollege of Engineering, South Dakota State Univer-
sity. Retrieved from http://openprairie.sdstate.edu/
cvlee_book/1/

Parisky, A, Ciotti, J. Benning, J., Kant, J. & McCoy, F. (2016).
Exploring indigenous science and engineering:
Projects with indigenous roots. In S. R. Burckhard
and J. M. Kant (Eds.), The PEEC experiment: Native
Hawaiian and Native American engineering educa-
tion (pp. 56-65). Brookings, SD: Jerome J. Lohr
(ollege of Engineering, South Dakota State Univer-
sity. Retrieved from http://openprairie.sdstate.edu/
cvlee_book/1/

Pewewardy, C. & Hammer, P. (2003). Culturally responsive
teaching for American Indian students. £RIC Digest.
ERIC Clearinghouse on Rural Education and Small
Schools, Charleston WV. Retrieved from https://eric.
ed.qov/7id=ED482325

Sanovia, J. (2016). Finding an Engineering identity: A
Native American PEEC leader’s experience. In S. R.
Burckhard and J. M. Kant, eds. The PEEC experiment:
Native Hawaiian and Native American engineering
education (pp. 67-76). Brookings, SD:  Jerome
J. Lohr College of Engineering, South Dakota State
University. Retrieved from  http://openprairie.
sdstate.edu/cvlee_book/1/

Sawyer, J., Kant, J., Benning, J., Fick, D., & Burckhard, S.
(2014). Forging partnerships, experiential learning,
and community impact: Capacity building matters.
Proceedings of the ASEE North Midwest Section
Conference, lowa City, lowa, October 17, 2014.
Retrieved from http://iruiowa.edu/aseenmw2014/
diversity/2A/2/

Smith, J., Cech, E.,, Metz, A., Huntoon, M., & Moyer, C.
(2014). Giving back or giving up: Native American
student experiences in science and engineering. (ul-
tural Diversity and Ethnic Minority Psychology, 20(3),
413. Retrieved from http://dx.doi.org/10.1037/
0036945

Tinant, C. J.,, Kant, J. M., LaGarry, H. E,, Sanovia, J. J., &
Burckhard, S. R. (2014). Building trust, experiential
learning, and the importance of sovereignty: Capac-
ity building in pre-engineering education — a tribal
college perspective. Proceedings of the ASEE North
Midwest Section Conference, lowa City, lowa, Octo-
ber 17, 2014. Retrieved from http://ir.uiowa.edu/
aseenmw2014/diversity/2A/3/

Journal of STEM Education

Volume 18 « Issue 5

January 2018


https://ojs.library.queensu.ca/index.php/IJESJP/article/view/5992/5733
https://ojs.library.queensu.ca/index.php/IJESJP/article/view/5992/5733
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_pubs/1
http://openprairie.sdstate.edu/cvlee_pubs/1
https://odi.osu.edu/uploads/Mentoring.pdf
https://odi.osu.edu/uploads/Mentoring.pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.612.7846&rep=rep1&type=pdf
http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.612.7846&rep=rep1&type=pdf
http://journals.sagepub.com/doi/abs/10.3102/00028312032003465%20%20
http://journals.sagepub.com/doi/abs/10.3102/00028312032003465%20%20
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
https://ncmedia.azureedge.net/ncmedia/2017/03/ms_stem_whitepaper.pdf
https://ncmedia.azureedge.net/ncmedia/2017/03/ms_stem_whitepaper.pdf
https://ncmedia.azureedge.net/ncmedia/2017/03/ms_stem_whitepaper.pdf
https://archive.org/details/ERIC_EJ858583
http://nces.ed.gov/pubs2008/nativetrends/index.asp
http://nces.ed.gov/pubs2008/nativetrends/index.asp
http://link.springer.com/article/10.1007/s11162-010-9198-8
http://link.springer.com/article/10.1007/s11162-010-9198-8
https://peer.asee.org/a-weekend-stem-enrichment-program-for-tribal-high-school-teachers-and-students%20%20
https://peer.asee.org/a-weekend-stem-enrichment-program-for-tribal-high-school-teachers-and-students%20%20
https://peer.asee.org/a-weekend-stem-enrichment-program-for-tribal-high-school-teachers-and-students%20%20
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
https://eric.ed.gov/?id=ED482325
https://eric.ed.gov/?id=ED482325
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://openprairie.sdstate.edu/cvlee_book/1/
http://ir.uiowa.edu/aseenmw2014/diversity/2A/2/
http://ir.uiowa.edu/aseenmw2014/diversity/2A/2/
http://dx.doi.org/10.1037/a0036945
http://dx.doi.org/10.1037/a0036945
http://ir.uiowa.edu/aseenmw2014/diversity/2A/3/
http://ir.uiowa.edu/aseenmw2014/diversity/2A/3/

Tuck, E., McKenzie, M., & McCoy, K. (2014). Land edu-
cation: Indigenous, post-colonial, and decoloniz-
ing perspectives on place and environmental
education research.  Fnvironmental  Fducation
Research, 20(1), 1-23. Retrieved from DOI:
10.1080/13504622.2013.877708

Weatherford, J. (1988). Indian givers: How the Indians of
the Americas transformed the world. New York: NY:
Fawcett Columbine,

Weatherford, J. (2010). Native roots: How the Indians en-
riched America. New York, NY: Ballantine Books.

Joanita M. Kant holds an M. S. in Geography (2008) and a Ph.D.
(2013) in Biological Sciences with a plant science specialization
from South Dakota State University (SDSU) in Brookings, South
Dakota (SD). She is currently a research scientist in the Department
of Civil and Environmental Engineering in the Jerome J. Lohr College
of Engineering at SDSU. She has conducted research into heavy
metals concentrations in plants and soils on Pine Ridge Reservation
and ethnographic research on Rosebud Reservation. She has
publications in peer-reviewed regional conference proceedings and *
international journals and has recently co-edited a book published
by SDSU, with S. R. Burckhard, about bringing engineering to
Native Hawaiians and Native Americans. Research interests include
increasing diversity in STEM education, particularly among first
generation college students.

Suzette R. Burckhard holds B. S. degrees in Physics and Civil
Engineering, M. S. degrees in Physics and Chemical Engineering,
and a Ph.D. degree in Civil Engineering. She currently serves as |
assistant department head and professor in Civil and Environmental £

Engineering in the Jerome J. Lohr College of Engineering at SDSU. |
She serves as a Pl for a National Science Foundation funded Pre-
Engineering Education Collaborative (PEEC) led by Oglala Lakota
College and partnering with South Dakota School of Mines and
Technology in SD. The PEEC project aims to bring engineering
education to Native Americans at a tribal college. Research interests
include water resources and bio-friendly engineering, as well as
engineering education outreach to rural communities across the
state.

Richard Meyers holds B. A, M. A. and Ph.D. degrees in
Anthropology, as well as an M. A. in English. Currently, he serves as
faculty in the Humanities and Social Sciences Department at Oglala
Lakota College, Kyle, SD, on the Pine Ridge Reservation. Formerly,
he served as Director of Tribal Outreach, Program Coordinator
of American Indian Studies, and was Assistant to the Dean in
the College of Arts and Sciences on Making Excellence Inclusive:
Inclusion, Diversity, and Equity at SDSU in Brookings, SD. He has
served as assistant professor in the Department of Journalism and
Mass Communication at SDSU. Currently, he serves as the presiden
of the Association of Indigenous Anthropologists.

Journal of STEM Education Volume 18 ¢ Issue 5 January 2018


https://en.wikipedia.org/wiki/Digital_object_identifier
https://dx.doi.org/10.1080%2F13504622.2013.877708

